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Iffy^bSlien the process further comprises a step of passing at least a 
Portion of the effluent from the anaerobic bioreactor through a strictly anaerobic 
bioreactor comprising an immobilized methanogenic microbial consortia which 
metabolize the VFA's and produce methane . 

ff-oi/iSo^nT: tne' bioreactor further comprises an gas dissolving system for 
introducing oxygen into the BOD/nitrogen removal chamber such that an upper portion 
of satd cn~amber 9 Is aerobic. The gas dissolving system may also introduce ozone into 

the BOD/nitrogen removal chamber. 

npf^i led Description Text (17) : . 
Yn^e^li^iSa^bic^bioreactor (12a), immobilized facultative microbial 
consortia hydrolyze the complex or suspended organics and ferment them into volatile 

at v l ds (WAs) As well complex N compounds are broken down primarily into 
f^onia and complex P-compounds are broken down into orthophosphate . The VFA's may 
"" be used by P oSer microbial consortia in downstream bioreactors for P-reinoval 
then De usea dv o result it may b e unnecessary to add a carbon source to 

Te system Sua ly'in a conventional system, it is necessary to add excess methanol 
or other carSon sources in order to obtain efficient demtrif ication and P-removal. 

D ^^^W^S?roHc ^ore,ctor (12b) may be provided to recover energy _ in 
Firstly, a ^tage 11 aiwe strictly anaerobic bioreactor (12b), methanogenic 

the form of m^|an| gas^ In this strictly - ^ j (12a) 

to^ne^ThrS^gfll biorelctor (12b) has little impact on NH .ub 3 and PO.ub . 4 
in the^a^tewater. The effluent from the Stage II bioreactor (l.b) may be passed 
directly to a BOD bioreactor (20) as described below. 

D 4^^r^^^,ill[er is introduced into the anoxic zone of aerobic 
cumber (10 ) along a channel between the dividing wall (108) and biomedxa Organic 
cnamcer k > a removal of NO. sub. 3. in the anoxic zone (106a) if 

d^ref Atter d n triScatlon the residual organics in the liquid then comes into 
contact 'with the biomass immobilized at the top portion (106c) of the biomedia. This 
portion i dla is exposed to the air during the siphon cycles, thus oxygen ib 

rSadilv available to the microorganisms immobilized in the biomedia. In addition, in 
one embodiment a venturi and gas dissolving system (108) may add D.O and/or ozone, 
into the liquid that is pumped to the top. By adjusting the organic loading, 

egad level of DO in the liquid, the second chamber from top to bottom 
Y Sfvided into BOD (106c), nitrification (106b) and denit "^ a ^ t { 0 ° 6 ^ N as 
zones The height of each zone depends on the organic loading, concentration of Has 
w^n as the ra?e of recycling and DO addition. The system only requires a pump and 
two level controllers for continuous operation. In one embodiment, the operation of 
t£e P ump moTand oxygenation system (108) is so designed that it can dissolve 
ozone and oxygen at sale time while it brings the liquid to the top of bioreactor 
Tl0~6)~ for uniform distribution or to the discharge outlet (112). 
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Detailed_Descriptionjrext (57) : aero bic chamber (106) may be further 

in-one- embodiment, the e " lu ^ je robic ^ disinfected 

polished at the upper section of ^ E chamber U) sys tem (108), then directly 

trough contacting with 3|9|e from the g« ^ ^ ^ ^ chamber 

discharged in a process that is contronea uy 



(108) 
CLAIMS : 



<= i i m ■? further comprising the step of passing at least a portion 
3. The process of claim 2 further coraprib y strictly anaerobic 

metabolize the VFA's and produce methane. 

19 The process of claim 16 wherein the methane produced in the strictly anaerobic 

bioreactor is removed and collected. 
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US Trademark Electronic Search System (TESS) copy of US Trademark Registration No. 
0390506 for TWEEN covering emulsifying, wetting and dispersing agents. 

ART-UNIT: 1724 

PRIMARY-EXAMINER: Barry; Chester T. 



An integrated biological treatment process and bioreactor system provides means for 
simultaneous removal of biodegradable solids (TSS), nitrogen (N) and phosphate (P) 
from water and wastewater. The system comprises microbial consortia immobilized in 
separate bioreactors for anaerobic processes, P removal, dentri f icat ion and, 
optionally, BOD removal and polishing. 

19 Claims, 16 Drawing figures 
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